Introduction: Knowledge of Brazilian scientists profile is important to understand the factors that influence the behavior of those interested in developing science. Objective: To outline the profile of Brazilian physiotherapist researchers, permanent, or collaborator professors of PhD programs in physiotherapy. Methods: Study of documentary analysis with scientometric techniques on physiotherapist data in Brazilian doctors associated professors in PhD programs. To identify the professors, the Sucupira and Lattes Platforms were used, and the research areas were categorized according to COFFITO. Data on the research area, the number of orientations, publications and impact factor average (JCR) were analyzed by 1-way ANOVA test (p < 0.05), and a collaboration network was built using Gephi 0.9.1 software. Results: Nine institutions of higher education in Brazil have a PhD in physiotherapy. A total of 119 professors are associated with UFMG (20.2%), UFSCAR (17.6%), UFRN (13.4%), and UNINOVE (10.9%). The median number of doctors graduated by the professors was 1.0 (0.0 -6.0) and in publications in the period was 4.6 (2.4 -8.4). The main study designs were observational 71 (59.7%), and the main research area was neurofunctional 25 (21.0%). The collaboration between UFSCAR and UFMG professors is strengthened. Conclusion: There are few specific doctoral programs for physiotherapists in Brazil. The majority of them are concentrated in the southeast region, and the professor staff have very heterogeneous characteristics related to the duration of the programs, the nature of the institution, or the affiliation of the professor.
Introduction
Contemporary societies are characterized by the dynamism and rapidity of the relations between production practices and scientific communication, as well as their dissemination and their potential for sociocultural representativeness [1] . These societies increasingly value the knowledge produced by the scientific method and renew domains to legitimize scientific culture [2] . The growth rate of scientific production in physiotherapy in the last decades has been accelerated [3] . Because of the natural urgency to treat health problems, the health area presents a high speed of production and dissemination of scientific knowledge [4] .
The contribution to the progress of science and an evidence-based clinical practice is the main role of scientific publications on health, and in general, the production of this knowledge occurs in academic environments, especially in the stricto sensu graduate programs [5 -7] . Particularly in the physiotherapy area, it is verified that the expansion of science has been expressed by the expansion of postgraduate programs, the number of Research National Council (CNPq in Portuguese) research groups, and the publications of scientific articles in indexed journals with a high-impact factor [8 -12] . This growth is of paramount importance because it expands and improves the knowledge, standardize behaviors, and confirm or refute the experience of professional practice [11, 13] .
A Brazilian physiotherapist researcher is extremely productive, from a scientific point of view, when compared with other health researchers [3, 10] . Analyzing the profile of Brazilian physiotherapists, it is possible to observe a 900% increase in the number of doctorates of physiotherapists in Brazil in the last two decades, and this fact portrays the search for better qualification of these professionals and the development of the scientific bases of the profession, with positive effects on the labor market and attention to the population [10] .
The hierarchy of the scientific community encourages those at lower levels to go up the scale of social recognition. However, because this movement threatens the status of those at the top, a spontaneous reaction occurs and is revealed in the scientometric indicators established by those in power. Because of this social capital, there are dominant and dominated scientists [14] . This movement provokes subversion strategies that considerably influence contemporary science [15] .
Knowledge of the professional profile of Brazilian scientists in the physiotherapy area is important to understand the factors that influence the scientific Fisioter Mov. 2018;31:e003123
Page 03 of 10 behavior of this profession. Science needs to remain at the service of society and human development and, therefore, this work has the purpose of outlining the profile of Brazilian physiotherapist researchers, permanents, or collaborators professors of doctoral programs in the subarea of physiotherapy inserted in the 21 area of CAPES evaluation.
Methods

Study Design and Population Sample
The study of document analysis is conducted through the use of scientometric tools. The study population consisted of Brazilian physiotherapists with a PhD degree, who are characterized as permanent or collaborator professors of stricto sensu postgraduate programs in physiotherapy.
To identify the professionals, the Sucupira Platform database was used, in which the higher education institutions (HEI) that have a doctoral course inserted in the number 21 area of CAPES evaluation (physical education), specifically in physiotherapy and occupational therapy. Institutions authorized to offer doctoral courses were identified, and the websites of each institution were consulted to obtain the list of professors, permanent or collaborating, of doctoral course in physiotherapy.
After the professors' definition, the curriculum was found on the Lattes Platform, from CNPq individually, so that professors who, although working in graduate program in physiotherapy, graduated in another area were excluded. Publications from 2012 to 2016 were extracted from the curriculum of each researcher to identify the degree of authorship and collaboration among the researchers of the sample.
The nodes or intersections of the networks were differentiated with different colors to represent the researchers and the research areas, whereas the links of authorship and collaboration between researchers and the HEI can also be visualized through the connection. The size of the nodes or points of convergence and the thickness of the links between institutions and teachers are proportional to the number of articles in partnership in the different areas. The greater the number of articles published in partnership, the greater the thickness, and the greater the number of articles in a theme, the larger the size of the nodes.
Variables analyzed in the Lattes Curriculum 1) research area 2) higher education institution 3) guidelines completed at master's level 4) guidelines completed at the doctoral level 5) completed guidelines for scientific initiation 6) impact factor through Journal Citation Reports (JCR) from 2012 to 2016 7) full article numbers published in periodicals between 2012 and 2016 8) total mean of the impact factor through the JCR 9) CNPq research productivity grant 10) national publications 11) international publications 12) total number of publications
Research areas categorized according to COFFITO (16)
1) physiotherapy in acupuncture 2) cardiovascular physiotherapy 3) physiotherapy dermatofunctional 4) sports physiotherapy 5) physiotherapy in gerontology 6) neurofunctional physiotherapy 7) respiratory physiotherapy 8) physiotherapy in women's health 9) physiotherapy in occupational health 10) traumatic-orthopedic physiotherapy
Study drawings by teachers categorized according to EQUATOR:
1) randomized clinical trial 2) observational studies 3) systematic reviews 4) case study 5) qualitative research 6) diagnostic and prognostic studies 7) preclinical animal studies 8) study protocols 9) consensus and recommendations 10) quality of assistance
Statistical Analyses
Databases were established by the variables of each institution as well as of each researcher found. The data were tabulated and analyzed descriptively in percentage and absolute numbers for the categorical variables. Quantitative variables were analyzed by median and interquartile range. To test the associations between the selected variables, we used the Statistic Package for Social Science (SPSS) version 21 software, and for the statistical analyses, the ANOVA test with Bonferroni post hoc was applied to test the associations between categorical and quantitative variables, considering an alpha of 5%. The GEPHI software in version 0.9.1 was used to build the collaborative and association networks between institutions.
Ethical aspects
As previously mentioned, this study is constituted solely and exclusively of documentary analyses, with public data, of unrestricted access, discharacterizing the need for submission and approval of the Research Ethics Committees with human beings. No financial, legal, or political conflict by the authors or involving third parties, nor funding that could bring any type of conflict of interest has been determined. Names of the analyzed professors were hidden by coding in letters.
Results
Nine higher education institutions (HEI) were found with a PhD graduate program in physiotherapy in Brazil. As to the number of PhD members affiliated to these programs, a total of 119 permanent or collaborators professors with Lattes available were found, of which the majority is associated to UFMG (20.2%), UFSCAR (17.6%), UFRN (13.4%), and UNINOVE (10.9%). Regarding the type and study design developed in the research carried out by these professors, 71 (59.7%) were observational studies, and 27 (22.7%) were randomized clinical trials. Among these professors, only 40 (33.6%) have CNPq research productivity grants (Table 1) . The median of the number of doctors graduated by the professors was 1.00, whereas the guidelines finalized in scientific initiation were 12.00. The median of the total number of publications in international journals was 14.00 in international journals (Table 2) . Preclinical study designs and randomized clinical trials were more common in doctoral guidelines, whereas systematic reviews had the highest JCR averages (Table 3) . Despite having no significant difference between the institutions regarding the impact of scientific journals where they publish the results of their research, UFCSPA, UFRN, UFSCAR and UNICID presented the highest JCR averages. Institutions with the highest bibliometric indexes, in general, were UFRN with a JCR average of 1.73 and 7 international publications, UNICID with a JCR average of 1.67 and 31 international publications, UFCSPA with JCR Mean of 1.62 and 12 international publications, and UFSCAR with a JCR average of 1.64 and 18 international publications. On the other hand, the lowest scores were found in UEL with mean JCR of 0.59 and 9 international publications and in UNINOVE with JCR of 0.85 and 31 international publications (Table 4) . Among the areas of physiotherapy studied by professors, the highest frequency was found in the area of neurofunctional (20.7%), followed by respiratory (19.8%), and traumatology and orthopedics (16.5%). The lowest frequencies were the studies of acupuncture (0.8%) and dermatofunctional (0.8%). Strong collaborations are observed among UFMG, UNINOVE, and UFSCAR professors. Greater isolation is observed in UNISUAM and UEL (Figure 1 ). 
Discussion
The profile of a physiotherapist researcher in Brazil is of great importance to the scientific community to be able to configure and expose possible gaps in knowledge or even to set goals to be followed to improve the current cadres, tools, and scientific evidence used for the interventions of the professional physiotherapy and the knowledge about this professional [16, 17] . Several tools allow the evaluation of the different aspects related to scientific phenomena, and through scientometric techniques, it was possible to delineate the profile of physiotherapist researchers who occupy the top level of doctoral programs throughout Brazil [18] .
In Brazil, a large part of research, experiments, and scientific advances are induced and financed by sectoral policies that are carried out mainly by two important Brazilian agencies: the Coordination of Improvement of Higher Education Personnel (CAPES in Portuguese) and the National Council for Scientific Development and Technological (CNPq in Portuguese), they are responsible for promoting events, such as congresses, in the most diverse areas of health and funding studies with scholarships for masters, doctorates, and so on [19] . Criteria adapted in the evaluation of proposals, researchers, research projects, and requests for funding these agencies are established by those who hold the highest positions in the Brazilian academic hierarchy [20] . It is public knowledge that these criteria are comparative and deeply affected by complex phenomena, often unconscious and not properly proven [2] .
Of course, stricto sensu graduate courses, such as master's and doctoral degrees, which have a longer implementation time, that is, the older ones, are on a plateau ahead and occupy the top of the rankings for financing, the publications, so as to remain constantly in these positions [3] . Professors affiliated to these more traditional and wellknown programs, academically and scientifically, generally evaluate and set up their own evaluation criteria, which can, of course, generate conflicts of interest [14] . The higher concentration of new doctors in the southeast seems to be contrary to the goals of the current National Post-Graduation Plan (PNPG in Portuguese), which should reduce regional asymmetry [4, 12] . Clearly, observing the distinctive health and research conditions in the north, northeast, and midwest regions, the development of science in physiotherapy, because it depends on the approval of new courses, is often difficult and without future perspectives [11, 12] . This phenomenon limits the studies on disadvantaged populations that have endemic conditions in those regions [9] . For this reason, evaluations of projects, funding, events, and institutions should be adjusted to specific regional conditions to promote the advancement of research in physical therapy in other parts of the country.
Considering that the capacity to train new human resources for research is one of the ways to feed the scientific production chain of knowledge [2, 20] , there are scientific initiation programs and postgraduate courses at the masteral and doctorate degrees, where capturing of students often expresses the capacity of orientation of the permanent professors because they represent how attractive and recognized they are in the academic and scientific world to carry out these attributions [14] . When compared with other areas of knowledge, it is observed that there are still insufficient capacities developed in this regard in the permanent professors of physiotherapy [4] .
The difference and distance between the profile and curriculum of CNPq research productivity fellows and professors belonging to the everlasting team of older graduate programs are noticeable [3, 21] . The total amount of publications, and even the quality, expresses the productive capacity of these professors. An important fact to note is that the total number of articles published is at least double the number of masters and doctoral degrees accomplished. This phenomenon probably says that the number of publications resulting from the researches developed in the programs is of two articles by each orienting in average. It may also be that professors publish articles also in collaboration with other professors, or with their superiors, for example, in a postdoctoral course, which means publications without their respective students [7] .
The findings about the quality of publications in physiotherapy, despite the fact that this is far from an ideal reality, suggest that the Brazilian physiotherapist is very productive. Our findings, however, show that private institutions have indicators comparable with those of public institutions with a long time of existence. Taking into account the investment in research and development, regardless of its model or purpose, if it is important, it may be that private institutions have resources destined exclusively for the cost of publications, which causes them to reach higher and better indexes, and that there is still no simple and objective measure that can faithfully represent the quality of the researches produced [22 -24] . However, when one observes the impact of the journals of the publications carried out, professors from an institution in the southern region with little time of existence satisfactorily fulfill this indicator when compared with the southeast region [10] .
It is worth noting that in the observation of dispersion measures, even institutions with traditional and old programs have teachers with very heterogeneous characteristics. It is probable that considerations about the notorious knowledge of older researchers limit their exclusion from permanent bodies, even though they cannot produce scientifically to fill the metrics indexes proposed by CAPES [14] . High confidence interval in several variables expresses the heterogeneity of Brazilian postgraduation stricto sensu in the physiotherapy area.
It is important to note that published articles, regardless of their origin, bring individual benefits to the authors to maintain their accreditation with the postgraduate programs [14] . Pressure for publications in high-impact journals generates competitiveness and strategies, consciously or unconsciously, to ensure better positions in academic settings, which distorts the reality of publications [18] . The impact factor cannot express the real quality of the researches but the visibility of the journals [25] , making it necessary to have more precise criteria for the selection of the financings, as well as the evaluation of the quality of the researches carried out all over Brazil, to observe what the real impact is on the results and what the benefits to society are.
Among the areas of knowledge of the researchers analyzed, the neurofunctional area is the one that receives the most attention and dedication in research by the physiotherapists, followed by the areas of respiratory and gerontology. This fact had already seen observed since 2009 [17] . Perhaps, chronic and degenerative conditions, with sequelae and dementia, require more urgent research that contributes to the development of the functional independence of communities and can reduce the indirect costs to society [26] . The reasons for the knowledge in osteopathy receive less attention, it may be related to the fact that it is a discipline and area not directly addressed in undergraduate courses, being only regulated as a specialty of the physiotherapist in 2001 [16] , which may suggest a lack of interest in research in this field [27] . Strategies of dissemination in networks of researchers have been emphasized as a possibility to increase the visibility of scientific production and quotations [28] .
It was noted that preclinical trials and randomized clinical trials are the most performed by teachers, especially in doctoral projects. It is understandable that this factor is related to the average time indicated by CAPES to obtain the titration [21] , which can guarantee the student a time of intervention and analysis of the data. On the other hand, the systematic reviews were the ones that presented the highest impact factor averages, perhaps related to the valorization of clinical practice based on the best evidence, and encouraging researchers to invest efforts in this type of study [5] . In general, it is necessary that scientific information is always gathered, organized, critically evaluated, as in compendia and quantitatively measured, which may account for this relevance of systematic reviews for research in physiotherapy [21] .
It was possible to confirm that the observational studies were the principal surveys with original data. It is often possible to believe that the choice of study is influenced by the feasibility and time available for its completion [12] . The choice of study design has to be the one that best applies to the subject and objectives of the studies or to the diseases to be studied, and the success of a scientific research depends fundamentally on the maturity and experience of the researchers who usually seek studies that bring information that are relevant to the field [13, 29] .
Evaluating and critically exposing academic and scientific production is a very complex task [23] , and among the forms of CNPq funding, the Research Productivity Grant (PQ) stands out, which is attributed to the researchers from all areas, based not only on the quality of a submitted project but also, mainly, on the quality of the researcher [3, 10, 18] . Of the 119 teachers analyzed, one third are benefited by this modality of funding, which often boosts the growth of research quality, attraction for orientation by that teacher, as well as the qualification of the graduate program to which that researcher is affiliated [30] .
The possibility of evaluation through the Sucupira and Lattes platforms, the postgraduate programs in physiotherapy, as well as the professors researchers, were the aspects to be exalted in this study, besides the facility for data collection and analysis with low costs. The lack of analysis of the articles that would allow a more careful evaluation of the existence of publications including the students was a limitation, as well as the lack of more precise indicators on the quality of the research, which leads us to the limitations of assigning to the JCR which do not really represent the impact of research in the field [25] .
The analysis of the findings shows that there is still a minor investment in physiotherapy research in Brazil, with a poor distribution in relation to the regions and that more complex phenomena can influence the behavior of the researchers [4] . Many scientometric studies must be developed to contribute to the development of the profession and to provide subsidies for political action by the public and private sectors [30] .
Conclusion
It is possible to infer that there are few programs for the specific doctorate of physiotherapists in Brazil. These are concentrated in the southeast region, and the professors have heterogeneous characteristics in many of the indicators analyzed. The nature of the institution and the duration of the programs do not ensure the quality of researchers and publications by the current metrics. Funding agencies need to invest in expanding funding for research in physiotherapy, with scholarships and equipment, support for different journals in the area, and subsidy for publications in vehicles with free access and greater impact.
